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RADIOACTIVE WASTE DISPOSAL AND MISCELLANEOQUS WORK
ANNUAL REPORT FOR 1955

A. F. Rupp and E. J. Witkowski

INTRODUCTION

The waste-disposal section of this report covers
the operation of the main waste-disposal facilities,
under the jurisdiction of the Operations Division,
servicing the loboratories and operating buildings
located in the Bethel Valley Area. These facili-
ties include the hot-chemical- and the metal-waste
systems, the process-waste system (frequently
called the ‘‘semihot-waste system'’), and the
radioactive-gas-disposal system, which utilizes
the 250-ft stack located in the Radicisotope Area.
The report does not cover the disposal of cooling
water from the LITR, of gases from the Hot Pilot
Plant and the ORNL Graphite Reactor buildings, of
wastes discharged to White Oak Creek from the
Homogeneous Reactor, and of solid wastes at the
burial ground.

Certain miscellaneous operations for which the
Operations Division is responsible are also covered
in this report: SS (source and special nuclear)
material control, SS material recovery, off-shift
services for research divisions, Water Demineral-
izer Plant operation, and hydrogen liquefaction.
Other Operation Division activities, reactor opera-
tions, radioisotope production and development,
and classified chemical processing are given in
separate annual reports.

WASTE-DISPOSAL OPERATING COSTS

The operating cost for calendar year 1955 was
$175,500, an increase of $7,907 over the previous
year.. The excavation of waste pits was an une
usual expense item and accounts for more than the
amount of the increase. Only 310,623, represent-
ing a portion of one pit excavation, was charged to
the operation in the year 1954, while $20,365 was
charged in 1955 to complete the excavation begun
in 1954 and to almost complete the work on a new
one. It is interesting to note that the pit dug by
the Laboratory forces and completed early in 1955
cost a total of $14,320, while the new one, which
is, for the most part, under contract fo a construc-
tion company, has already cost $16,668, and
several thousand dollars more will have to be
spent before the job will be completed.

Unless there should be a considerable increase
in the Laboratory's rate of waste production, which
is not anticipated at present, an expenditure of
about $4000 during 1956 will be sufficient for the
completion of all pit excavation work. It should be
several years before additional pits are necessary,
since the capacity of the existing three waste pits
is now more than adequate for the current rate of
waste production.

A breakdown of the $175,500 expended for waste-
disposal operation is given in Fig. 1. The Opera-
tions Division's total contribution of 15.5%
($27,217) in direct labor, supervision, and clerical
work represents a cost of $3.11 per operating hour,
or 1.33 times one operator's normal rate of pay.
The manpower used was less in 1955 than during
the early years of Laboratory operation, when the
waste-disposal system was quite small. A com-
parison of costs, including overhead, for the last
five calendar years follows:

Year Cost

1955 $175,500
1954 167,593
1953 199,704
1952 208,331
1951 288,465

HOT-CHEMICAL-WASTE SYSTEM

Waste Yolume and Activity

The disposal of waste into open pits, without
evaporation, was continued throughout 1955. A
total of 1,674,000 gal of radicactive waste, con-
taining 21,391 ‘‘beta curies’ of activity, was
pumped into the pits. This represents an increase
of 84% in volume and 196% in activity over the
previous year. Significant waste~disposal data for
1955 are compared with those of the five previous
years in Table 1.

The waste evaporator was not operated during
1955. This was the first full year that the evapora-
tor had been shut down since pit disposal was
begun in 1951, which accounts for the increase in
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Fig. 1. Cost Breakdown of Waste-Disposal Operation in 1955. Total cost, $175,500.

volume and a large portion of the increase in ac-
tivity pumped into the pits. Without o reduction in
volume, the waste could not be stored in the tank
farm for a long period of time to permit decay of
shortelived materials prior to transfer to the pits.
The total volume of radioactive waste received
was 1,691,000 gal, which is lower by 20% than the
average for the five previous years but higher by
7% than the volume in 1954, the lowest on record,
The low volume in 1954 was due mainly to a long
shutdown of operations at the Hot Pilot Plant.

Excavation of Waste Pits

The second 1,000,000-gal waste pit (No. 3) was
completed and put in service in Jonuary 1955, The
excavation of the third pit (No. 4) was completed
by the contractor in October but will not be ready
foruse until the Laboratory forces install a sam-

pling platform and a screen cover. It is estimated
that at the current rate of production the capacity
of the two pits used at present will be adequate for

several more months. The pits currently used are
shown in Fig. 2.

Replacement of Tank-Farm Transfer System

The old, above-ground, black iron, jetetransfer
system which had been the cause of a high radia-
tion background at the tank farm was replaced this
year with a stainless steel, underground sy stem
(see Figs. 3 and 4). The new system consists of
a single pump connected by a single line to each
tank through a valve manifold. By valve adjust-
ments, it is possible to use each line for either
suction or discharge and to pump solutions in
either direction between any two tanks.
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The only radioactive spill of any significance in
1955 occurred while the new system was being
installed. The old system, which had always re-
quired a great deal of maintenonce because of
corrosion, sprang a leak while the trenches were
open for the new installation, and high-level
waste ran into the excavation. The project was
stalled for several weeks because of the extensive
removal of contaminated earth from the trenches
and the surrounding area to lower the radiation
background. The old transfer system was com-
pletely removed immediately aofter the spill, and
transfers between tanks were made through tempo-
rary hoses until the new system was completed.

PROCESS-WASTE SYSTEM

Waste Yolume and Activity to White Oak Creek

A total of 267 “‘beta curies'’ of activity was
discharged to White Ock Creek. This discharge is
105% of that of 1954 and 87% of the average over
the previous five years. Seventy curies (26%) of
the total was discharged during December, mainly
as a result of two underground valve leaks in the
tank-farm waste valves into the retention pond
system, of a leck through the cell floor into the
process-waste lines in the Radicisotope Wastes
Processing Laboratory, Building 3515, and of the
cleanup of a shielded container which was brought
into the Equipment Decontamination Building as
empty but which was found to contain radioactive
solution after it had been flushed into a process-
waste drain.

The volume of contaminated water discharged

was 210,600,000 gal, an increase of 28% over that °

of 1954, but only 88% of the average of the previ-
ous five years. As in the case of the hot-chemical-
waste system, the low discharge in 1954 was due
mainly to o prolonged shutdown period at the Hot
Pilot Plant. A complete comparison of process-

waste system data for the last six years is shown
in Table 1.

Process-Waste Treatment Plant

The

lime—soda ash water-treatment plant for

removal of activity from process waste, under
consideration since 1952, was approved this year
by the AEC. The design of the plant, contracted
to Burns & McDonnell Engineering Company, of
Kansas City, Missouri, was started in July and

was completed in November. Bids for the construc-
tion of the plant were received in December, but
the project is being temporarily held up pending
the appropriation of funds sufficient to cover the
anticipated construction costs.

RADIOACTIVE-GAS-DISPOSAL SYSTEM

Maintenance

The frequent failure of bearings on the off-gas
blowers and cell ventilation fons, which required
an excessive amount of repairs in previous years,
was reduced to normal levels in 1955. A large
portion of the good performance can be attributed
to improvements in equipment made in 1954; the
most important was the installation of larger
bearings and an Alemite oil-mist lubrication sys-
tem on the electrically driven, 2400-cfm off-gas
blower. A bearing failure in January was the only
one experienced on the off-gas blower since the
new equipment was put into operation in June 1954,
The failure was unusual in that it was caused by
plugging of the lubrication line, which was the
result .of faulty factory assembly of the lubrica-
tion system. A new shaft and impelier were in-
stalled in the same off-gas blower after the im-
peller broke away at the shaft at the welds. The
shaft was known to be out of line prior to this
incident, and a spare shaft had been kept on hand
for such an emergency.

New, larger bearings were also installed this
year on the emergency steam-driven off-gas blower
after it had developed an unusually bad vibration.
Both off-gas blowers are now believed to be in
better mechanical condition than they have been at
any time since their installation.

The largest and most expensive maintenance job
was the replacement of most of the underground
water lines under the concrete stack pad. After
some lecks were discovered, the lines were found
to be extensively corroded. The new pipes were
covered with a protective coating and were elec-
trically insulated from the old pipe to improve
galvanic protection for the section of old pipe that
was not replaced.

The housing and impellers of the three large cell
ventilation blowers were sandblasted and repainted
this year for the first time since their installation.
seven years ago. Even though the old paint had
flaked off, the base metal was still in good condi-
tion.




Continuity of Operation

A complete failure of the off-gas system occurred
on November 16 as a result of an electric power
outage at the same time that the emergency off-gas
blower was shut down for the installation of the
large bearings. The shutdown lasted for 7 min.
The main users were notified by telephone in time
to prevent any spread of contamination.

Expansion of Facilities

An engineering survey was started in 1954 to
determine the alterations and additional equipment
required to improve off-gas and cell ventilation
service to areas receiving inadequate service and
to provide service and connections to certain new
areas. The survey was completed in 1955 and
showed that extensive alterations to the stack
area off-gas piping and cell ventilation duct werk
will be needed and that the capacities will have
to be increased by the installation of another
60,000 fm cell ventilation fan and another 2,000-
cfm off-gas blower. It was estimated that the cost
of the entire project will be $157,000.

On the basis of the survey results, a decision
was made to request the AEC to provide funds for
advanced planning so that the design could be
completed in FY-1956, thus permitting construction
to be started promptly at the beginning of FY-1957,
whencapital funds for the project become available.

OFF-SHIFT SERVICES FOR RESEARCH
DIVISIONS

More than 1.6 man-years of labor was furnished
to the research divisions in miscellaneous services
daily on the 4~12 and 128 shifts and on all shifts
on week ends. Although there is no record for
comparing the demand in 1955 for these services
with that in previous years, a steady increase has
been noted since the Operations Division took over
the responsibility for this work in 1954.

The services performed (for any division request-
ing them) include routine tasks and jobs that do
not require a great deal of training. It would be
impossible to take on complicated work because
of the great number of jobs already performed by
each man. An effort is made, however, to select
for even the routine jobs those operators who are
above average in reliability and in ability to learn.
Some examples of regularly recurring jobs are:

filling liquid nitrogen and dry-ice traps on the Van
de Graaff machines, maintaining the oxygen supply
in Building 4500, taking readings and maintaining
the hydrogen supply on Metallurgy Division's
furnaces, and making a routine check of the Metal-
lurgy Division’s sodium loops.

As an additional service to the research divi-
sions, ‘patrol werk was taken on, without the
addition of manpower. This was made possible
when the installation of the pipe line to the liquid-
waste pits eliminated the need for waste evapora-
tion. Even though a large portion of the work
normally assigned to the waste-disposal operations
was eliminated, the number of operators working
alone was already ot an irreducible minimum, and
the addition of the patrol work filled out their
schedule.

It is difficult to place a monetary value on these
services fo the Laboratory, but, if they were not
available, many scientific experiments requiring
continuous operations either would be siowed down
or would be made much more costly by personnel
having to work overtime.

EQUIPMENT DECONTAMINATION

There was practically no change this year in the
demand for equipment decontamination, a service
available to all divisions of the Laboratory. The
cost of the operation was $37,943, an increase of
6.5% over the previous year. Two-thirds of the
increase was due to increased use of Health
Physics services, the Ealance to higher wages and
cost of materials. A breakdown of the total op-
erating cost is shown in Fig. 5.

SS MATERIAL CONTROL

During the latter part of 1955, plans were made
for changing from the individual accounting system
to the ‘balance areq' accounting system for S§
materials. This is to ke done during the first half
of 1956. The new system is expected to reduce
the number of transfers and reports handled by the
SS Material Control Office.

The number of lots of SS material shipped in
1955 increased approximately 8% over 1954, and
the number received increased 29%. The number
of reports increased 9%, and the number of internal
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Fig. 5. Cost Breakdown of Equipment-Decontamination Operation in 1955. Total cost, $37,943.

audits and surveys increased 66%. A comparison .  Of the 437 shipments received during the year,
of the number of transactions is given below: 15 were carload lots and 18 were trailer-load lots;
of the 518 shipments made, 35 were trailer-load

1954 1955 lots.

The major facilities engaged in processing SS
materials were Thorex, Metal Recovery, and Fabri-
cation Laboratory. During the year the depleted-

$S material receipts, number of lots 338 437
$S material shipments, number of lots 480 518

Number of research issuvances 62 19 . . -
) . uranium inventory at the Laboratory was reduced
Material requests issued 196 148 . R R

. approximately 29% by the recovery of the irradiated
$S material reports issued 95 104 X slugs that were being held in storage. Recover
Internal audits and surveys o7 162 g g 9 Y

work also reduced the plutonium inventory by 50%.
These materials were returned to production chan-

Of the 148 requests for material received during s,
this year, 85 were from personnel within the
Laboratory and 63 were from other installations. Operations were increased in programs involving
These materials were either delivered or scheduled the use of thorium and U233, This was due pri-
for delivery. marily to the work being done on the Thorex and




blanket programs. The thorium inventory was in-
creased 43%, and the U233 inventory was increased
148%. 1t is expected that U233 separations work

will be accelerated in CY-1956. The problem of
storing irradiated thorium is being studied. |t may
prove more economical to discard some of the ma-
terial than to recover it.

During the year an increase of 20% was ex-
perienced in the inventory of enriched uranium
containing less than 75% U235, This was due
primarily to the Lid Tank Source Plate now being
used ot the Laboratory. Scrap materials from the
various projects, such as the source plate and the
Geneva Reactor fyel elements, were returned to
production channels. An increase of 12% was
experienced in the inventory of enriched uranium
containing greater than 75% U235 as the result of
an increase in the amount of materials held on
L aboratory quotas and in materials being fabricated
at the Rolling Mill for other installations.

A gain of 35% in the normal-uranium inventory
was due to the UO2 and UQ, received for recovery
from Argonne National Laboratory.

All reported SS material losses and unaccounted-
for quantities were investigated, and recommenda-
tions were made for remedial procedures. All such
losses were satisfactorily explained.

A new vault for storing SS material was come
pleted this year. It is equipped with shelves,
skids, and a high lift, and provides 750 ft2 of
storage space.

RECOYERY OF S5 MATERIALS

During the last several years the Chemical Sepa-
rations Department has been processing for re-
covery of uranium various scrap materials returned
to the SS Material Control Office by the research
divisions; the bulk of the materials consisted of
machine scraps from the Metallurgy Division.
During 1955 gbout 15 kg of normal uranium and
4.23 kg of greater than 90% enriched uranium were
recovered,

Only unirradiated uranium was processed before
1955.  During 1955, equipment was set up to
process irradiated material as well. The equipment
is located in the former 1131 pyrification cell in
Building 3026 and consists of a small stainless
steel dissolver and glassware for solvent extrac-
tion. The recovery of uranium from highly radie-
active scrap, collected over an eight-year period,
was started in December.

10

WATER DEMINERALIZATION PLANT

The Water Demineralization Plant has two sets
of demineralizers, which supply demineralized
water for the Low-Intensity Test Reactor process
system and the Bulk Shielding Facility, cooling
for experiments in the Low-Intensity Test Reactor
and the ORNL. Graphite Reactor, and process water
for the Chemical Technology Pilot Plent. The feed
for these demineralizers is filtered water from the
plant process.water system. The two demineral-
izer systems are of the separate-bed type. The
cation columns normally contain 55 ft3 of strongly
acid cation resin (IR-120 and IR-112).  The two
anion columns contain 20 13 each of strongly

basic anion resin (IRA-410 and IRA-407).

A 4% solution of HNO, is used to regenerate the
cation columns, and a water jet is used to dilute
the 60% (40° Bé) technical-grade HNO, to the
Proper concentration. Regeneration of the anion
columns is done with 4% NaOH at 95°F. This
solution is mixed and then heated in o steel tank
and then pumped through the anion resin bed.

In anticipation of increased demands for de-
mineralized water when the ORR begins operation,
a cost study was made of the most economical
means of supplying increased amounts of deminer-
alized water to the ORR. Building a storage
facility for 100,000 gal of water was found to be
much more expensive than operating the plant in
its present state at high capacity and changing the
resin occasionally. The second mode of operation
has been chosen and is estimated to cost about
$25,000 less than the water-storage method.

The quality limits on the demineralized water
are: pH, 5 to 9; specific resistance, greater than
150,000 ohm-cm. For the last three months, the
pH has averaged 6.9 and the specific resistance
400,000 ohm-cm. Normal flow through a single
demineralizer unit is about 10 gpm.

Experience has shown that after about two years
of normal usage in this installation the strongly
basic anion resins start to lose their capacity to
remove anions. Consequently, the quality of the
water produced during 1955 was slightly low. With
@ new anion resin, it is possible to produce water
routinely at 50 gpm per unit, with an average pH
of 8 and a specific resistance of 2,000,000 ohm-cm.

The operating data are shown in Table 2, and a
chronological outline of resin changes made during
1955 is given below:



J anuary 18. — Twenty-five cubic feet of used IR-
112 resin was removed from cation column No. 1
and was replaced with 55 ft3 of IR-120. It was
found that IR-112 breacks up into very fine par-
ticles which cluster together and connot be re-
generated. The manufacturer replaced the IR-112

with 55 ft3 of IR-120 at no charge. The fines
were thoroughly backwashed out of the column
before the resin was removed.

February 2. — After a backwash of cation column
No. 2, most of the fractured resin particles
(fines) were washed out. Then 25 ft3 of used
IR-112 resin was added to the 23 13 of used
IR-112 already in cation column No. 2.

September 27. — On this date, 4 ft3 of anion resin
[RA-401 was added to anion column No. 2 to
replace the resin lost from the column during
backwashing.

December 6. — After a thorough backwash, 8 3 of
Nalcite HCR cation resin was added to the 36 3
of IR.112 already in cation column Ne. 2.

During 1955 the following troubles were ex-
perienced in the operation of the demineralizer
plant.

February 28. - While anion column No.1 was being
regenerated the valve to the storage tank was
left open. A pH of 11.7 was reached in the
demineralized water storage tank. The tank was
then drained and flushed. To prevent this acci-
dent in the future, a Solu-Bridge controller was

installed in the effluent of each demineralizer.
This apparatus closes a solenoid valve in the
common deminerclized water line when the spe-
cific resistance drops below 150,000 ohm-cm.
April 5. — The demineralized water storage tank in
the demineralizer building was accidentally
drained when a valve between the storage tank

and the Bulk Shielding Facility was left open.
HYDROGEN LIQUEFACTION

It was decided to use the hydrogen liquefier built
in the research shops even though a small leak had
developed (amounting to about 30 cc/year); it was
put in operation in March.

In June a large leak developed in the high-
pressure hydrogen line to the vacuum chamber of
the cryostat, destroying the vacuum and making it
impossible to retain hydrogen after it was lique-
fied. The line was repaired in the ORNL shops.

Occasional demands of 10 to 15 liters of liquid
hydrogen tax the capacity of the equipment; there-
fore a survey was made of the cost of larger lique-
fiers. The smallest commercial liquefier which
could be found had a capacity of about 5 liters /hr,
compared with about 1 liter/hr with the present
equipment, and the price was approximately $17,000,
compared with a cost of $3,000 for the present
equipment., In view of the uncertainty of the de-
mand for large quantities of liquid hydrogen, no
decision has bee~ reached concerning the purchase
of a larger unit.

TABLE 2. SUMMARY OF PROCESS-WATER DEMINERALIZER OPERATION IN 1955

Cation Column

Anion Column

No. 1 - No. 2 No. 1 No. 2
Number of regenerations 25 22 65 80
Monthly average 1.1 1.8 5.4 6.6
Amount of water produced, gal 2,153,800 1,482,850 1,997,458 1,400,000*
Average production between 86,152 67,402 30,730 17,500

regenerations, gal

55 £13 of IR-120 50 13 of IR-112

Resin used

28,200 1b of 40° B¢ HNO,
~94

Regenerant chemical used

Man-hours

20 £3 of 1R-401 20 #3 of IR-410

and |R-410
14,500 |b of NaOH as 50% solution
~290

*Estimated.

R
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RADIOACTIVE WASTE DISPOSAL AND MISCELLANEOUS WORK
ANNUAL REPORT FOR CALENDAR YEAR 1956

H. E. Seagren

INTRODUCTION

The main waste-disposal facilities at ORNL,
which are under the jurisdiction of the Operations
Division, serve the laboratories and operating
buildings located in the Bethel Valley area. The
first section of this report covers the operation of
these facilities, which include the hot-chemical-
and the metal-waste systems, the process-waste
system (frequently called the *‘semihot-waste sys-
tem’’), and the radioactive-gas-disposal system,
which utilizes the 250-ft stack located in the
Radioisotope Area. The report does not cover the
disposal of cooling water from the LITR, of gases
from the Hot Pilot Plant and the ORNL Graphite
Reactor buildings, and of solid wastes at the
burial ground.

Certain miscellaneous operations for which the
Operations Division is responsible are also
covered in this report: SS- (source and special
nuclear) material control, S$S-material recovery,
off-shift services for research divisions, Water
Demineralizer Plant operation, and hydrogen lique-
faction. Other Operations Division activities, re-
actor operations, radioisotope production and de-
velopment, and classified chemical processing are
given in separate annual reports.

WASTE-DISPOSAL OPERATING COSTS

The waste-disposal system is operated as a
Laboratory service with the main portion of its
operating costs indirectly charged to research
programs through monthly cost allocations. Some
analysis of costs would therefore seem most ap-
propriate and probably would be of general interest
to the research divisions.

The total operating cost for 1956, as shown in
the Accounting Department’s operating reports,
was $133,500, with $77,600, or 58% of the total,
being basic costs (labor and material). The total
cost in 1955 was $175,500, with $98,600, or 56%,
representing the basic costs. The apparent reduc-
tion in total operating cost in 1956 was therefore
$42,000. This decrease, however, does not repre-
sent a true saving to the Laboratory; a large por-

E. J. Witkowski

tion of it resulted from changes in Laboratory
accounting methods used for allocating fixed costs
such as vutility charges. Since similar changes
have also affected total costs in previous years,
some indication of operating efficiency can be
better demonstrated by considering only the basic
costs and comparing them with those for previous
years.,

Basic cost figures for 1955 and 1956 are given
in Table 1. The $30,300 charge for direct labor,
supervision, and clerical work represents a cost of
$3.45 per operating hour, an increase of 11% over
the previous year. The increase is due entirely to
wage increases; the manpower requirements re-
mained essentially unchanged. The decrease of
$26,000 in engineering and maintenance costs is
attributed entirely to the fact that only a portion of
one disposal pit was dug in 1956, while one com-
plete pit and a portion of another were dug in 1955,
The increase in the cost of supplies in 1956 was
due entirely to an increase inthe amount of caustic
used for neutralizing wastes (primarily from the
cesium operation in the former Waste Evaporator
Building); a $3000 credit was received from stores
for return of material in 1955. The-$4300 decrease
in analytical costs is due to improvements in work
schedules by the analytical laboratory and a 14%
reduction in the number of samples for analyses.

Table 1. Liquid-Waste-Disposal Basic Costs
for 1955 and 1956

1956 1955
Direct labor, supervision, and  $30,300 $27 200
clerical work
Engineering and maintenance 27,000 53,000
Analytical control 11,100 15,400
Supplies 8,500 -800*
Miscellaneous 700 3,800
Total $77,600  $98,600

*Stores credit for return of material.
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A comparison of basic costs for the last five
years follows:

Year Basic Cost
1956 $77,600
1955 98,600
1954 82,600
1953 97,100
1952 99,200

Some increase in operating costs is expected in
1957 from the startup and operation of the Process-
Waste Treatment Plant that is now under con struc-
tion. Since there has been no experience in a
similar operation on which to base an estimate, it
is difficult to predict with accuracy what the cost
of the new operation will be; however, a rough

guess would be about $20,000.

HOT-CHEMICAL-WASTE SYSTEM
Waste Volume and Activity

A total of 2,694,000 gal of waste containing
34,989 curies of ‘‘beta activity’’ was pumped to
the waste pits in 1956. This was an increase of
61% in volume and 64% in activity over the previ-
ous year. The increases were due to the expan-
sion of the operating activities at the Hot Pilot
Plant and the Metal Recovery Plant. Other signi-
ficant waste-disposal data for 1956 are compared
with those of six previous years in Table 2.

The increase in volume is viewed with no con-
cern, since the capacity of the waste-disposal
system is far greater than the volumes currently
produced and can be limited only by the seepage
rates in the three waste pits now in use. Present
rates appear to be adequate for several more years,
and no further excavation of pits or expansion of
the hot-waste-disposal facilities is anticipated
unless the present waste-disposal methods are
found to be unsafe for wastes produced from some
future Laboratory programs such as the Power
Reactor Fuel Processing now in the proposal
stage,

Tank-Farm Transfer System

The stainless steel underground transfer system,
put into operation in 1955, has operated satis-
factorily except for frequent failures of the Moyno
pump. The failures were attributed to the exces-
sive speed (1140 rpm) required to obtain adequate
capacity (900 gph). The Engineering Department
recommended that the pump be replaced with one
operating at 420 rpm.

A 3000-gph pump with an operating speed of
420 rpm was installed this year. By increasing
the capacity, in addition to lowering the operating
speed, the use of the pump for another purpose was
also made possible; that is, the agitation of wastes
in tank W-5, the 170,000-gal concrete collection
ond storage tank in the chemical-waste system.
The only agitator originally provided in W-5 was
an air sparger, and it was inadequate for prevent-
ing stratification of acid wastes, which would
eventually result in damages to the tank. Accord-
ing to an engineering estimate, a separate agitating
pump with its auxiliary equipment, which was first
considered and then eliminated by this relatively
simple pump change, would have cost $60,000.

One section of black-iron pipe, connecting the
north and south sections of the tank farm, was not
replaced last year, since the high cost of re-
placement could not be justified because of its
infrequent use. It is now damaged by corrosion
beyond repair and is no longer in service. Recent
estimates indicate that the cost of replacement,
which would also involve the building of a new
valve pit, would be $60,000. Since the line is now
practically never required for normal operations,
its replacement has been postponed indefinitely.
In the event that an emergency or some unforeseen
operations arise that will require transfer between
the north and south sections of the tank farm,
temporary above-ground lines will be used.

Monitoring Tanks

One 2000-gal stainless steel tank was installed
and connected to the chemical-waste system to
serve the Graphite Reactor, the LITR, and the
ORR buildings. Before this tank was added to the
system, the wastes from the Graphite Reactor and
the LITR were collected in the same tank with
those of the Hot Pilot Plant. Use of a common
tank for the three buildings frequently made it
extremely difficult to determine the source of
abnormal wastes and to exercise some control over
them.

One 1000-gal monitoring tank, serving the labora-
tories in corridors A and B of Buildings 4500 and
4505, developed a leak, apparently from corrosion
by HCI, and was taken out of service. A spare
tank that was installed with the construction of
the 4500 area is now being used in its place.

Prior to the discovery of the leak, an indication
of damage was noted when an atfempt was made to
check the corrosion by inspection of the corrosion

e
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coupon suspended in the tank; the coupon was lost
because the stainless steel wire, used to suspend
the coupon, was dissolved in the waste solutions.
A survey made among the persons using this por-
tion of the waste-disposal system revealed that
corrosion difficulties had also been encountered
with the waste lines within the building. A review
of the waste conditions with users of monitoring
tanks in other sections of the Laboratory revealed
that similar difficulties may be encountered with
other monitoring tanks because of increases in
the use of HCl, even though the coupons thus far
have not indicated excess corrosion.

Several methods for preventing future damages to
monitoring tanks were considered. The plan that
was adopted, because it involved relatively small
expenditures and could be adopted in a relatively
short period of time without o great deal of in-
convenience to research personnel, was to neutral-
ize the acid wastes in the monitoring tanks by
maintaining an excess of caustic. To prevent cor-
rosion of pipes in the building, an effort was made
to re-educate the people using these services to
liberally flush the lines, after use, with water or
to neutralize the wastes. At one time, when the
wastes were evaporated in an evaporator of |imited
capacity, it was important to minimize the amount
of water used, while the present method of di sposal
cannot be appreciably affected by additional
flushing water.

The neutralization procedure will be put into
effect in January 1957. To prepare for this program
it was necessary to repair and replace some of the
monitoring-tank sampling equipment and to obtain
and repair a small tonk truck for hauling caustic
from the storage tank at the Metal Recovery Build-
ing to the monitoring tanks. The small tank truck
was obtained from the Metal Recovery operation in
exchange for a spare gasoline tank trailer obtained
several years ago from AEC surplus equipment. A
new loading platform was built at Y-12 in order to
allow the Metal Recovery operation to use the
gasoline tank trailer for hauling caustic from Y-12
to the storage tank at the Metal Recovery Building.

Waste Evaporator

The waste evaporator, not used since 1954, when
the pipeline to the waste pits was put into opera-
tion, has been converted to a crystallizer for the
separation of Cs'37 from some of the wastes stored
at the tenk farm.

PROCESS-WASTE SYSTEM
Waste Yolume and Activity to White Oak Creek

The activity discharged to White Oak Creek in
1956 was 273 “beta curies,’’ five curjes more
than in 1955. The only source consistently con-
tributing a large portion of the total activity
was the Metal Recovery Building, especially its
metal storage canal. The volume of waste was
260,710,000 gal, an increase of 24% over that of
last year. As in the case of the hot-chemical-
waste volume, the increase is attributed to more
steady operations at the Hot Pilot Plant and the
Metal Recovery Plant. Other process-waste datq
for 1956 are compared with those of the previous
six years in Table 2.

Process-Waste Treatment Plant

Construction of the lime—soda ash treatment plant
was started in August and is scheduled to be com-
pleted in March 1957. The primary purpose of this
facility is to remove activity from the process
water in the event of an accidental spill that would
seriously contaminate the Clinch River. At the
end of the year, the work was 65% complete and
ahead of schedule. The main portion of the con-
struction work is being done by the Moorer Con-
struction Compony, with H. K. Ferguson Company
doing that portion of the underground work where
contamination is probable. The total cost of the
project will be approximately $305,000 (see Fig. 1).

RADIOACTIVE-GAS-DISPOSAL OPERATION

Maintenance

Operation of the gas-disposal facilities in 1956
was more trouble-free than in any previous year,
The main electrically driven 2400-cfm off-gas
blower, which had given the most difficulty with
bearing failures at one time, completed 23 months
of operation without a single failure. The equip-
ment changes made in 1954, which were responsi-
ble for this excellent operating record, included
increasing the size of the shaft bearings and
changing the lubrication from grease to an oil-mist
type.

The standby 2400-cfm steam-driven blower shaft
bearings failed once, in October. [n an attempt to
duplicate the good performance of the primary
blower, the bearing lubrication system was also
changed to the oil-mist type. At the same time the
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bearing foundation was reinforced to eliminate
some vibration that may also have contributed to
the failure,

The 250-ft brick stack was inspected in August
by the Consolidated Chimney Company. It was
found in good condition except for minor horizontal
cracks in the mortar. Arrangements are now being
made to contract for the repairs to be made next
spring, when the weather will be more suitable.

Continuity of Operation

There were no unscheduled interruptions in cell
ventilation or off-gas service this year.

Expansion of Facilities

The $157,000 expansion of facilities planned for
the last several years was approved, and construc-
tion was started in December, with the work being
done by the H., K. Ferguson Company and the
Laboratory maintenance forces. Completion of the
work is scheduled for July 1957.

The purpose of this project is to improve the
presently inadequate cell ventilation and off-gas
service to the 4500-area buildings and to tie in
the new Fission Product Plant and the Metal
Recovery Plant to both services. The ORR and
the Solvent Column Pilot Plant, Building 3503,
will also be tied in for off-gas service only. The
main equipment that will be added will be g
60,000-cfm electrically driven cell ventilation fan
and a 2000-cfm electrically driven stainless steel
off-gas blower., With the addition of the new equip-
ment, the stack will operate at essentially full
capacity,

EQUIPMENT DECONTAMINATION

The amount of decontamination work received
this year decreased for the first time since the
general decontamination service was made avail-
able in 1949. For this reason the basic costs
(labor and material) remained the same ($17,900)
as in 1955, in spite of increases in salaries and
cost of materials. The total cost in 1956 was
$43,700, as compared with $37,900 in 1955, with
Health Physics charges accounting for $4000 or
two-thirds of the increase.

OFF-SHIFT SERVICES FOR
RESEARCH DIVISIONS

The labor furnished to the research divisions for
miscellaneous services on the 4-12, 12-8, and
all weekend shifts was 2.6 man-years, as compared

with 2.3 man-years in 1955. The 13% manpower
increase was due to an even greater increase in
the number of small jobs performed that required
less than the average amount of time.

The research personnel are encouraged to take
advantage of this service by turning over to the
Operations Division some of the part-time routine
tasks that may be required on shift. This work is
assigned fo experienced chemical operators as
“fill-in’" work at no extra over-all cost to the

Laboratory. The divisions requesting service are

charged for only the actual time spent on each
assignment.

SS-MATERIAL CONTROL

During 1956, a change-over was made from the
individual method of accounting for SS materials
to a balance-area system. The change was ef-
fected March 1, 1956.

Work was started on the revision of the SF
Procedures Manual for Oak Ridge National I.abora-
tory, X-10 Area. The revised manual will be pub-
lished during the first half of 1957 and will bear
the title SS Procedures Manual for Oak Ridge
Nationdl Laboratory, X-10 Area.

The number of lots of SS materials received in
1956 increased approximately 4% over the number
received in 1955. Material requests issued in-
creased approximately 14%, and the number of re-
ports issued increased approximately 6%. A
comparison of the number of transactions s given
below:

1955 1956
SS-material receipts, number of lots 437 455
SS-material shipments, number of lots 518 476
Material requests issued 138 157
SS-material reports issved 104 110
Internal audits and surveys 162 113

Although the number of internal audits and sur-
veys was lower than in 1955, the scope of the
program was greatly increased. The balance-area
system of accounting for SS materials requires a
more detailed audit procedure than was necessary
previously. For example, one additional person
was added fo the SS-Material Control Office audit
staff to aid in the internal survey program.

Of the 157 requests for materials received during
this year, 106 were from ORNL personnel and 51
were from other installations. These materials
were either delivered or scheduled for delivery.

e J




UNGLASSIFIED

Of the 455 shipments received during the year,
23 were carload lots and 42 were trailer-load lots;
37 of the 476 shipments made were trailer-load
lots.

The major facilities engaged in processing SS
materials were Thorex, Metal Recovery, and the
Fabrication Laboratory. The plutonium inventory
increased approximately 78% during the year due
to the receipt of additional material for recovery
in the Metal Recovery Plant. Accelerated delivery
of material for the Thorex program accounted for
an increase of 104% in the U233 inventory. The
thorium inventory increased 61% due to the ma-
terial requirements of the Thorex and blanket
programs.

An increase of 46% in the inventory of enriched
uranium containing greater than 75% U235 was ex-
perienced due to enlargement of the scope of work
in reactor development and operations and in
materials being fabricated at the Rolling Mill.
The normal-uranium inventory decreased 46% due
principally to the recovery and return of scrap
materials to production channels.

All reported SS-material losses and inventory
differences were investigated and explained satis-
factorily.

A building for the storage of scrap thorium was
approved and will be erected during 1957.

A study conducted during the year focused atten-
tion on the problems that research personnel have
in accounting for small specimens containing SS
materials. The study suggests the need of defining
fixed limits below which material quantities could
be removed from formal accountability.

WATER DEMINERALIZATION PLANT

In Building 3004, the two demineralizer lines
produced 4.7 million gallons of water having an
average pH of 6 and an average specific resistance
of 400,000 ohm-cm. These units operated at about
half capacity, producing water which was used as
follows:

Usage

Facility (gal/month)

ORNL Graphite Reactor

Hole 51 cooling 230,000
LITR

HB-2 cooling 30,000

HB-3 cooling 30,000

HB-4 cooling 30,000

HB-5 cooling 30,000

. Usage
Facility (gal/month)

HB-6 cooling 30,000

Reactor water system makeup 2,000
BSF

Water system makeup 2,000

Chemical Technology Hot Pilot Plant 9,000

Total 393,000

Ninety-three anion column regenerations were
made, using a total of about 1200 gal of 50% tech-
nical grade caustic. The average number of gal-
lons passing through an anion unit between re-
generations was 38,235, The cation columns were
regenerated 25 times, using a total of 13,500 Ib of
nitric acid. An average of 140,507 gal of water
went through the cation columns between regenera-
tions. .

In May, the anion resin in the No. 2 anion column
was changed completely for the first time since its
installation in 1952. The original IRA-410 was
replaced with IRA-401, which is a somewhat more
porous resin. This change of resin permitted op-
eration of the unit between regenerations at its
peak capacity: pH, ~7; specific resistance,
1,000,000 ohm-cm; flow, 50 gpm; capacity, ~45,000
gal.

Because of known future needs, the total ca-
pacity of the plant will be increased. In addition
to the present usage, the following needs are
anticipated:

Anticipated Usage

Facility (gal/month)
ORR

Water system makeup 160,000
Experiment cooling 250,000

ORNL Graphite Reactor
Spray cooling of air at a reac- 1,100,000

tor power of 7 Mw

Total (present plus 1,900,000

anticipated usage)

The present structure housing the water de-
mineralization plant is considered a fire hazard.
It is of frame construction and consists primarily
of a high tower, which is no longer used except to
house a storage tank. Cost studies are under way
on eliminating the tower and replacing the lower
part of the structure with a fire-resistant material.
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